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This invention relates. to centrifuge tubes’and, in one 
of its‘v more speci?c aspects, to an improved centrifuge 
tube which is‘ especially usefulv in obtaining samples for 
use in‘ analytical work; ' - ' ‘ 

Centrifuge tubes of the type most commonly 'used at 
the?present time are constructed of ‘glass‘or plastic. ' Such 
tubes are unsatisfactory for‘use in'high'speed centrifuges 
.due'tofgllass breakagev or ‘?ow of plastic at the extremely 
"high' centrifugal forces-encountered. In addition, the 
prior a'rt‘centrifuge tubes‘ have been constructed so" as to 
be completely closed‘ off at‘ the-lower end. ‘This ‘co-1'1 
struction‘ made 'it. impossible to withdraw a component 
directly from 'any'porti'on'of the "tube other‘than the top 
and" required‘ ‘that an‘ instrument be , inserted through the 
‘component in ‘the upper‘ portion of the tube in instances 
where ‘it was’desired to‘obtain a sample of a heavy com 
ponent' from the bottom ‘of the tube. ‘ ‘ 

The foregoing has resulted "in inherent disadvantages 
in certain ?elds such as ‘in he analysis of serum in latex. 
For example, the serum of latex is heavier than the re 
mainingcomponent and it has‘been impossible’hereto 
"fore to obtain ‘a centrifuged sample of serum ‘without 
contaminating it with‘lighter ‘components and thereby 
"rendering ‘the subsequent analysis inaccurate. The art 
'has long sought‘ a satisfactory centrifuge tube overcom 
‘ing the above-mentioned ‘disadvantages and yet which 
'is‘ sul?ciently strong‘ to withstand the extremely high cen 
trifugal forces encountered when used in an ultra high 
speed centrifuge. However, ‘prior to the, present inven 
tion such a centrifuge tube has not‘ been available in 
spite of the great need. 

It is' an object of the present invention to provide an 
‘improved centrifuge tube. 
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,It‘is a‘further object‘of'the present invention to pro- ' 
vide unimproved centrifuge tube, whereby a desired 
component of a liquid mixture separable into its com 
,ponents‘by centrifuging may be obtained substantially 
free of a remaining component or components. 

It is still a further object of the present invention to 
‘ provide ‘a metallic centrifuge tube having the above men 
tion‘ed desirable‘features and which also overcomes the 
disadvantages of the prior artglass and plastic centri 
‘fuge' tubes. - 

.It is still a further object of the present invention 
.to provide an improved centrifuge tube capable of with 
standing high centrifugal forces, the tube having a closed 
lower end provided with an axially aligned opening which 
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is scaled by means of a readily penetrable gasket whcre- _‘ 
=by asharp instrument“ such as a hypodermic needle may 
be inssrted‘therethrough for the purpose of withdrawing 
:a‘samplefrom the lower portion of the tube without dan 
get ‘of contamination with a lighter component in the 
upper‘ portion of the tube. 

Still other .objectsiof the‘present invention ‘andlthe at 
tendant advantages will be apparent to those skilled in 
the art uponreference to‘ the following detailed‘ descrip 
tion and the drawing, wherein: 
FlGURE/l is-a side view in elevationof a centrifuge 

vtube‘constructed in accordance withone presently pre 
ferred» embodiment of‘the present invention; 
FIGURE ‘2 'is ‘a ‘cross-sectional ‘view of the centrifuge 

tube of FIGURE v1 ltaken along the line Ze-Z; 
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2 
FIGURES ‘is an exploded view of the centrifuge tube 

of FIGURE 1 showing the component’parts thereof; 
FIGURE 4 illustrates the'centrifuge'tube’ of the pres 

‘ent invention in place in the'tube'holde'rs therefor of a 
prior art centrifuge‘ with the centrifuge being at res-t; 
FIGURES illustrates the centrifuge ofFIGURE 4, 

with the centrifuge tube of the present invention ineplace 
inthe tube holders,'when ‘operating at‘high vspeedduring 
the centrifuging operation; and 
FIGURE 6 illustrates the manner in which the heavier 

component in the lower portion of the centrifuge tube 
may be withdrawn after‘ the‘ centrifuge ~ operation 'by 
means of a ‘hypodermic syringe. Y ‘ ‘ 

Referring now to FIGURES 1; 2‘ and 3,’ the centrifuge 
tube‘ generally designated; as lllicom'pri'se's an elongated 
tubularmember 11 which may be open at its upper end 
12 and (closed at its lower or-bottom end portion‘ 14. 
A neck portion 16 of reduced cross‘section extends down 
ward from the bottom, wall 15 of centrifuge tube 16 form 
ing an’ annular shoulder~17'thereon'.‘ The neck portion 
as is provided with threads 18'and‘a circular- recess 19 
is forrnrdin its outer end, the recess being of reduced 
vcross section and centrallyarranged thereby forming 
annular shoulder 22. ‘In addition, a small axially aligned 
opening 2% extends through the bottom wall 15 and neck 
portion 16 with its interior terminus 23 opening into the 
' tube interior 2i and its exterior terminus 24 opening into 
‘recess 19. The recess 1-9and shoulder 17 are provided 
iwith a’ sealing member or gasket-25 which is retained 
in position by means of cup-shaped nut member 26 pro 
vided with internal threads 27 for receiving the threads 
18 on neck portion 16 in threaded engagement. The nut 
'26 is provided with a smalla'xially aligned opening 28 

35‘which is, in alignment with opening'20 and internal flat 
surface 29 engaging the lower surface of gasketZS. In 
addition, the nut member 26- may be provided with por 
tion 39 for the purpose of allowing the nut 26 to be 
tightened easily and it- also‘may be of such a depth so 
as toprovide for a space at 3'1 and thus assure that ade 
quate pressure is applied on gasket 25 when the nut is 

' tightened. 

The gasket 25 is preferably constructed of a soft resili 
' cut sealing material which is readily penetrable by means 
of a hypodermic needle such‘ as rubber, including natural 
and synthetic, and the like. Preferably, a solvent resist 
ant, self-sealing type of rubber such as polychloroprene 
or butadiene-acryloritrile elastomers of the Buna' N type 
is preferred since the‘ opening made upon insertion of the 
hypodermic needle will be rescaled after its withdrawal 
thereby allowing the gasket to be use!‘ a number of times 
before leakage occurs. The use of self-sealing rubber 
will greatly prolong the life of a single gasket but, in in 
:stances Where this is not necessary or desirable, any suit 
able material readily penetrable by means of a hypoder 
micneedle may be used. When the gasket 25 is ready 
for replacement, the nut 26 is removed, the old gasket 
lifted out and then replaced with anew gasket. The 
ease of replacement andextremely low'co'st of the gasket 
is an especially desirable feature. 
The gasket 25may be constructed in one piece and so 

as to provide a relatively‘thick circular portionv 34 sur 
rounded by a relatively thin annular ?ange portion 35. 
This allows the flange portion 35 to have ‘a thickness 
which need be only su?icient to assure no leakage occurs 
around the shoulder 17 of neck 16, while the relatively 
thi‘ck'portion 36 assures added strength. Upon reference 
to FIGURE 2, it may be'seen that the internal ?at sur 
face of nut 26 supports the entire‘lower' surface of gasket 
25 with the exception of ‘the area ‘of opening 23 "and‘that 
the flange portion 35 is urged'thereby into effective seal 
ing engagement'with shoulder '17 with th'eirelatively thick 
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portion 34 being seated in recess 19. Thus, centrifugal 
forces are free to act only on the relatively thick por 
tion 34 which is much stronger than the ?ange portion 35. 

Referring now to FIGURE 4, centrifuge tube 10 is so 
designed as to be inserted in tube holders 44) of centrifuge 
41. The centrifuge machine 41 may be of any suitable 
prior art type with centrifuge tubes emobdying the prin 
ciples of the 
ers 40. Either slow speed, medium speed, high speed or 
ultra high speed centrifuge machines may be used. The 
centrifuge 41 illustrated in the drawings is provided with 
motor 42 and centrifuge arms 43 terminating on their 
outer ends in tube holders 40. The tube holders 40 are 
pivoted on the outer ends of arms 43 by means of pins 
44 and the centrifuge tubes 10‘ are inserted therein. The 
tubes 10 may be of a slightly longer length than tube 
holders 40, thereby providing an upper end 45 extending 

invention being designed to ?t the tube hold- , 
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thereabove for allowing easyremoval after the centrifug- ‘ ' 

ing operation. 
Upon reference to FIGURE 5, it will be noted that the 

centrifuge machine 41 is in operation and the arms 43 
are being rotated rapidly in the direction of the arrow 
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with the tubes 10 being partially ?lled with a liquid such ' ' 
as latex or other emulsion to be separated into its com 
ponents. The pivoted tube holders 40 are moved upward 
from the FIGURE 4 position by centrifugal force and 
into horizontal alignment with arms 43. Loss of liquid 
from tubes 10 does not occur due to centrifugal force. 

. During the centrifuging operation, the heavier component 
of the material being centrifuged is forced toward the 
bottom of the centrifuge tubes, while the lighter com 
ponent tends to rise toward the upper portion of the 
tubes. 

Referring now to FIGURE 6, centrifuge tube 10, has 
been removed from tube holder 40 after the centrifuging 
operation and the desired heavy component contained in 
the lower portion thereof is in the process of being re 
covered by means of empty hypodermic syringe 46 pro 
vided with needle 47. The hypodermic needle 47 has 
been inserted through opening 28, gasket 25 and opening 
20 into lower portion 14 of interior 21. The hypoder 
mic syringe 46 is now operated in the usual manner to 
fill it with liquid, i.e., by pulling out on plunger operator 
48, to thereby obtain a sample of the desired heavy com 
ponent for analysis or other use that is free of contamina 
tion with lighter component. 
The size of the openings 20 and 28 may vary over wide 

limits. For example, the openings 20 and 28 should be 
sufficiently large to receive the hypodermic needle or 
other suitable equivalent instrument for penetrating the 
gasket 25 and withdrawing a sample from the lower por 
tion of the centrifuge tube, but the openings should not 
be su?iciently large so as to cause undue displacement or 
tearing of gasket 25 with accompanying leakage due to 
high centrifugal forces and lack of support for the gasket 
25 in the area covered by the openings at the point of 
contact with the gasket. When using the usual hypoder 
mic needles and syringes of commerce, openings of about 
0.04-0.2 inch at the point of contact with the gasket 25 
are generally very satisfactory. 
The centrifuge tube 10 may be constructed of suitable 

materials other than metal such as plastics in instances 
where such materials are suitable, e.g., for low to medium 
speed centrifuging operations. However, for high speed 
or ultra high speed centrifuging operations it may be de 
sirable to construct the tube of a metal suitable for with 
standing the high forces involved. For example, stain 
less steel or other machinable ferrous metals, brass, alumi 
num or high strength aluminum alloys, and alloys or 
metals in general characterized by high strength may be 
used. 
The centrifuge tube of the present invention is highly 

satisfactory for obtaining serum samples from latex which 
are free of contamination. For example, centrifuging 
‘latex at ultra high speeds results in a top layer which is 
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1% 
composed of a heavy, creamy material and it is impos 
sible to remove an uncontaminated sample of serum from 
the lower portion of the centrifuge tube by inserting an 
instrument through the upper layer. The present inven 
tion provides a centrifuge tube which allows a serum 
sample to be withdrawn from the lower portion of the 
tube without contamination with the heavy, creamy layer. 
Thus, a serum sample obtained in accordance with the 
present invention may be analyzed for soap by either 
conductometric titration or colorimetric titration methods 
well known in the art and the soap content determined 
with high accuracy. 
The foregoing detailed description and the illustrative 

drawing are for purposes of illustration only and are not 
to be taken as limiting to the scope of the appended 
claims. 
What is claimed is: . 
1. A centrifuge tube comprising a cylindrical tubular 

member, the tubular member being closed at one end to 
form the bottom of the centrifuge tube, the bottom of 
the centrifuge tube having a threaded neck portion ex 
tending outward therefrom, the outer end of the neck 
portion having a recess formed therein with the recess 
being surrounded by a shoulder, the bottom of the cen 
trifuge tube including the neck portion having a small 
?rst opening extending therethrough, the opening being 
of a size such as to allow passage of a hypodermic 
needle therethrough and thereby provide access to the 
interior of the tube, the exterior terminus of the ?rst 
opening being located in the recess formed in the neck 
portion, a sealing member formed of a resilient seal 
ing material readily penetrable by means of a hypodermic 
needle, the sealing member including a relatively thick 
portion and a ?ange portion of reduced thickness, the 
relatively thick portion of the sealing member being 
seated in the recess formed in the neck portion with the 
?ange portion of reduced thickness being in contact with 
the shoulder surrounding the recess, the ?ange portion 
of the sealing member being in effective sealing relation 
ship with the shoulder surrounding the recess, and inter‘ 
nally threaded cup-shaped nut means in threaded engage 
ment with the neck portion, the cup-shaped nut means 
having an internal surface engaging the sealing member 
for supporting the relatively thick portion of the sealing 
member and retaining the ?ange portion of the sealing 
member in effective sealing relationship with the shoulder, 
the cup-shaped nut means having a small opening formed 
therethrough in axial alignment with the ?rst opening 
for receiving a hypodermic needle and together with the 
?rst opening providing access to the interior of the tube, 
the internal surface of the cup-shaped nut means being 
in contact with the sealing member and supporting against 
outward displacement substantially the entire surface area 
of the ?ange portion and relatively thick portion with the 
exception of the area of the opening in the cup-shaped 
nut means, and the sealing member being of unitary con 
struction whereby access to the interior of the tube 
through the ?rst opening and the opening formed in the 
nut means is attainable only by ?rst penetrating through 
the sealing material. 

2. A centrifuge tube comprising a metallic tubular 
member, the cylindrical tubular member being closed at 
one end to form the bottom of the centrifuge tube, the 
bottom of the centrifuge tube having a threaded metallic 
neck portion extending outward therefrom, the outer end 
of the neck portion having a recess formed therein with 
the recess being surrounded by a shoulder, the bottom 
of the centrifuge tube including the neck portion having 
a small ?rst opening extending therethrough, the opening 
being of a size such as to allow passage of a hypodermic 
needle therethrough and thereby provide access to the 
interior of the tube, the exterior terminus of the first 
opening being located in the recess formed in the neck 
portion, a self-sealing member formed of a resilient 
rubbery polymer, the self-sealing member including a 
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relatively thick portion and a ?ange portion of reduced 
thickness, the relatively thick portion of the self-sealing 
member being seated in the recess formed in the neck 
portion with the ?ange portion of reduced thickness being 
in contact with the shoulder surrounding the recess, the 
?ange portion of the self-sealing member being in effec 
tive sealing relationship with the shoulder surrounding 
the recess, and internally threaded metallic cup-shaped 
nut means in threaded engagement with the neck portion, 
the cup-shaped nut means having an internal surface 
engaging the self-sealing member for supporting the rela 
tively thick portion of the self-sealing member and retain 
ing the ?ange portion of the sealing member in effective 
sealing relationship with the shoulder, the cup-shaped nut 
means having a small opening formed therethrough in 
axial alignment with the ?rst opening for receiving a 
hypodermic needle and together with the ?rst opening 
providing access to the interior of the tube, the internal 
surface of the cup-shaped nut means being in contact with 
the sealing member and supporting against outward dis 
placement substantially the entire surface area of the 
?ange portion and relatively thick portion with the excep 
tion of the area of the opening in the cup-shaped nut 
means, and the sealing member being of unitary construc— 
tion whereby access to the interior of the tube through 
the ?rst opening and the opening formed in the nut means 
is attainable only by ?rst penetrating through the sealing 
material. 

3. A centrifuge tube comprising a cylindrical tubular 
member, the tubular member being closed at one end to 
form the bottom of the centrifuge tube, the bottom of the 
centrifuge tube having a threaded neck portion extend 
ing outward therefrom, the outer end of the neck por 
tion having a recess of reduced cross section formed 
therein with the recess being surrounded by a shoulder, 
the bottom of the centrifuge tube including the neck por 
tion having a small ?rst opening extending therethrough, 
the opening being of a size such as to allow passage of a 
hypodermic needle therethrough and thereby provide 
access to the interior of the tube, the exterior terminus 
of the ?rst opening being located in the recess formed 
in the neck portion, a sealing member formed of a resil 
ient sealing material readily penetrable by means of a 
hypodermic needle, the sealing member including a rela 
tively thick portion and a ?ange portion of reduced 
thickness, the relatively thick portion of the sealing mem 
ber being seated in the recess formed in the neck portion 
with the ?ange portion of reduced thickness being in 
contact with the shoulder surrounding the recess, the 
?ange portion of the sealing member being in effective 
sealing relationship with the shoulder surrounding the 
recess, and internally threaded cup-shaped nut means in 
threaded engagement with the neck portion, the cup~ 
shaped nut means having a ?at internal surface engaging 
the sealing member under pressure for supporting the 
relatively thick portion of the sealing member and retain 
ing the ?ange portion of the sealing member in effective 
sealing relationship with the shoulder, the cup-shaped nut 
means having a small opening formed therethrough in 
axial alignment with the ?rst opening for receiving a 
hypodermic needle and together with the ?rst opening 
providing access to the interior of the tube, the ?at in 
ternal surface of the cup-shaped nut means applying pres 
sure to the sealing member and supporting against out 
ward displacement substantially the entire surface area 
of the ?ange portion and relatively thick portion with 
the exception of the area of the opening in the cup-shaped 
nut means, the relatively thick portion of the sealing mem 
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6 
ber ?lling substantially the entire recess and having‘a 
thickness greater than the depth of the recess whereby pres 
sure is applied thereto by the ?at internal surface of the 
cup-shaped nut means, and the sealing member being of 
unitary construction whereby access to the interior of the 
tube through the ?rst opening and the opening formed in 
the nut means is attainable only by ?rst penetrating 
through the sealing material. I - 

4. A centrifuge tube comprising a metallic cylindrical 
tubular member, the tubular member being closed at 
one end to form the bottom wall of the centrifuge tube, 
the bottom wall of the centrifuge tube having a threaded 
metallic neck portion extending outward therefrom, the 
outer end of the neck portion having a recess of reduced 
cross section formed therein with the recess being sur 
rounded by a shoulder, the bottom wall of the centrifuge 
tube including the neck portion having a small ?rst open 
ing extending therethrough, the opening being of a size 
such as to allow passage of a hypodermic needle there 
through and thereby provide access to the interior of the 
tube, the exterior terminus of the ?rst opening being lo 
cated in the recess formed in the neck portion, a seal 
ing member formed of a resilient rubbery polymer, the 
sealing member including a relatively thick portion and 
a ?ange portion of reduced thickness, the relatively thick 
portion of the sealing member being seated in the recess 
formed in the neck portion with the ?ange portion of 
reduced thickness being in contact with the shoulder 
surrounding the recess, the ?ange portion of the sealing 
member being in effective sealing relationship with the 
shoulder surrounding the recess, and internally threaded 
metallic cup-shaped nut means in threaded engagement 
with the neck portion, the cup-shaped nut means having 
a ?at internal surface engaging the sealing member under 
pressure for supporting the relatively thick portion of 
the sealing member and retaining the ?ange portion in 
effective sealing relationship with the shoulder, the cup 
shaped nut means having a small opening formed there' 
through in axial alignment with the ?rst opening for 
receiving a hypodermic needle and together with the ?rst 
opening providing access to the interior of the tube, the 
?at internal surface of the cup-shaped nut means apply 
ing pressure to the sealing member and supporting against 
outward displacement substantially the entire surface area 
of the ?ange portion and relatively thick portion with the 
exception of the area of the opening in the cup-shaped 
nut means, the relatively thick portion of the sealing mem~ 
ber ?lling substantially the entire recess and having a 
thickness greater than the depth of the recess whereby 
pressure is applied thereto by the ?at internal surface of 
the cup-shaped nut means, and the sealing member being 
of unitary construction whereby access to the interior of 
the tube through the ?rst opening and the opening formed 
in the nut means is attainable only by ?rst penetrating 
through the sealing material. ' 
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